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(54) HIGHLY RESOLVABLE SCINTILLATION FIBER PLATE 

(57)Abstract: 

PURPOSE: To prevent a luminous efficiency from 
being reduced by the deliquescence of a columnar 
crystal scintillator, improve its mechanical strength 
and facilitate handling by covering the scintillator by a 
film and fixedly supporting the scintillator. 
CONSTITUTION: A columnar crystal scintillator 1 
formed on a fiber plate 3 is covered by an organic film 
8 and fixedly supported. As the organic film 8, a xylene 
resin, for example, polyparaxylene, 
polymonochloroxylene or the like is used. A water 
vapor permeability is low due to the film formed by 
CVD (Chemical Vapor Deposition) method so that the 
scintillator 1 composed of columnar crystals is not 
brought into contact with are and an X-ray 

transmittance is high, being able to be used down to a low energy region Further in 
order to prevent a loss from being generated in the amount of emitted Hght by th e 
Phenomenon that the light emitted from the scintillator 1 returns to an input side 
and emitted outs.de therefrom, a reflecting mirror (or light absorbing film) 7 is 
coated on the outer or inner surface of the organic film 8. 
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(54) HIGHLY RESOLVABLE SCINTILLATION FIBER 
PLATE 

(57) Abstract: . 

PURPOSE: To prevent a luminous efficiency from being 
reduced by the deliquescence of a columnar crystal 
scintillator, improve its mechanical strength and 
facilitate handling by covering the scintillator by a 
film and fixedly supporting the scintillator. 

CONSTITUTION: A columnar crystal scintillator 1 formed 
on a fiber plate 3 is covered by an organic film 8 and 
fixedly supported. As the organic film 8, a xylene 
resin, for example, polyparaxylene, polymonochloroxylene 
or the like is used. A water vapor permeability is low 
due to the film formed by CVD (Chemical Vapor 
Deposition) method so that the scintillator 1 composed 
of columnar crystals is not brought into contact with 
are and an X-ray transmittance is high, being able to be 
used down to a low energy region. Further, in order to 
prevent a loss from being generated in the amount of 
emitted light by. the phenomenon that the light emitted 
from the scintillator 1 returns to an input side and 
emitted outside therefrom, a reflecting mirror (or light 
absorbing film) 7 is coated on the outer or inner 
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Description 

1. Name of Invention 

High Resolution Scintillation Fibre Plate 

2. Claims 

(1) A high-resolution scintillation fibre plate 
comprising a fibre plate and a group of column crystal 
scintillators formed on this fibre plate, wherein said column 
crystal scintillators are covered, fixed and supported by a 
film. 

(2) The high-resolution scintillation fibre plate 
according to claim 1 wherein said film is a xylene resin film. 

(3) The high-resolution scintillation fibre plate 
according to claim 1 wherein an absorptive membrane or 
reflective membrane coating for blocking light is applied to 
either the outer or inner surface of said film. 

3. Detailed Description of the Invention 
(Industrial application) 

The present invention relates to a scintillation plate 
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for observing X-ray images under high resolution. 
(Prior art) 

On conventional scintillation fibre plates used to 
observe two-dimensional X-ray images (from a few KeV to a 
hundred KeV) at high resolutions, as shown in Figure 4, column 
crystals the same size as the diameter of the fibres on the 
ordinary fibre plate are arranged separately with very slight 
gaps between them. In the figure, 1 represents a 
scintillator, 2 the clad glass, 3 the fibre plate, 4 the core 
glass, and 5 the X-ray. 

Because the diameter of fibres on an ordinary fibre plate 
is between 5 and 6 urn, one column crystal scintillator 1 is 
this same size. Normally Cal or Nal is used as the material 
for the column crystals but other materials may be used 
depending on the reason for use and on the quality of the X- 
ray . 

Figure 5 shows an example of the use of the scintillation 
fibre plate shown in Fig. 4. 6 represents the specimen. 

For example, the X-ray that passes through specimen 6 and 
is then projected onto a plate, is split into segments created 
by the above column crystals. Then, as shown in Fig. 4, 
scintillation light is produced by each segment. Part of this 
scintillation light is firstly transmitted within the column 
crystal scintillator as it is repeatedly reflected on the 
fibre plate 3 side. At the end of fibre plate 3, the 
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scintillation light is injected onto fibre plate 3 with 
partial reflection loss and finally, it appears on the output 
end of the fibre plate 3. As shown in Fig. 4, individual 
column crystals and corresponding fibres are arranged 
separately on this scintillation fibre plate to form segments 
and therefore, extremely high space resolution is achieved. 
(Problems to be Solved by the Invention) 

As discussed above, the materials used for scintillators 
in the column crystal part of the scintillation fibre plate 
include Cal and Nal, both of which have deliquescence. In the 
structure shown in the figure, each column crystal is 
extremely thin at 6 urn. Accordingly, a huge number of column 
crystals is required to make up the whole. For example, 
approximately 6 million crystal rods are required for a one- 
inch diameter. Because each rod stands independent from the 
others and physically separated from them, the total crystal 
surface area is extremely large at approximately 40 times the 
crystal surface area of a one-inch diameter crystal. 
Therefore, the deliquescence causes a deterioration of light 
emission efficiency when the crystals are exposed to air. 

Figure 6 shows the results of an experiment relating to 
changes over time in light emission efficiency within non- 
volatile gas and air environments. 

In the figure, there was almost no change when the 
crystals were stored in non-volatile nitrogen, but there was a 
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deterioration of approximately 15% over 24 hours when stored 
in air. This is because air enters all the spaces between 
each crystal causing deliquescence of the crystals and 
therefore lowering light emission efficiency. 

Therefore, the entire scintillator is completely covered 
with a highly X-ray permeable cover that completely shields 
the crystals from the air, preventing deliquescence of course, 
and also deterioration in the light emission efficiency caused 
by contact between air and the crystal surface. This probably 
also improves the ease with which the crystals can be handled. 
However, in the case of a high-resolution scintillation fibre 
plate, each crystal has a diameter of 6 pm or less and is 
between a few 10 and a few 100 urn in length. Accordingly, it 
is a mechanically extremely weak collection of crystals and 
therefore its shape cannot be protected as it would be with an 
aluminium foil coating or a direct Be plating. In addition, 
while there have been proposals to store the scintillator in a 
vacuum container, the tips of the column crystals cannot be 
accurately fixed and therefore a problem of mechanical 
strength arises . 

The present invention solves the above problems. It 
prevents any drop in light emission efficiency caused by 
scintillator deliquescence .and also provides a high-resolution 
scintillation fibre plate that improves mechanical strength 
and simplifies handling. 
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(Means for Solving the Problems) 

Therefore, the high-resolution scintillation plate 
according to the present invention comprises a fibre plate and 
a group of column crystal scintillators formed on this fibre 
plate. The column crystal scintillators are covered with a 
film, fixed and supported. 

(Functions) 

By coating and fixing the group of column crystal 
scintillators on a high-resolution scintillation fibre plate 
with a film, the scintillators are shielded from air and 
deliquescence is prevented.. This enables scintillators to be 
fixed and supported without placing stress on the fibre plate 
substrate . 

(Embodiment) 

An embodiment of the present invention will be explained 
with reference to figures . 

Figure 1 shows an embodiment of a high-resolution 
scintillation fibre plate according to the present invention. 
Numbers used in this diagram represent the same parts as shown 
by those same numbers in Figure 3. In the figure, 7 
represents a reflective film coating and 8 an organic film. 

In the figure, organic film 8 is formed by chemical vapour 
deposition (CVD) so that the scintillator 1, comprising 
multiple column crystals, does not come into contact with air. 
It is formed from a film that is highly X-ray permeable and 
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provides a shield against air. Here, organic film 8 is formed 
in a vacuum or in a non-volatile gas to ensure that no air 
enters inside it. The output surface of the plate is not 
coated with organic film to ensure that high resolution can be 
obtained. Formation of this coating can prevent any 
deterioration in light emission efficiency caused by 
deliquescence, which is a problem when a scintillation fibre 
plate is left in air. 

This organic film is affixed to all scintillator tips, 
which are not completely uniform, and so these scintillators 
can be fixed and supported without placing stress on the fibre 
plate substrate. This improves the strength of the extremely 
thin scintillators. 

Preferable organic films 8 include, for example, xylene 
resins such as polyparaxylene , polymonochloroxylene, and 
polydichloroxylene. A xylene resin film of 10 um in depth 
allows extremely little permeation of water vapour but good X- 
ray permeation and can be used in areas of low energy, as low 
as a few hundred eV. Note however, that because the organic 
film 8 is a thin, transparent film, the light emitted by 
scintillator 1 returns to the input side and is projected from 
there to the outside, resulting in loss of emitted light. 
Also, direct light may be injected onto the scintillation fibre 
plate. Therefore, it is preferable to coat the outer or inner 
surface of organic film 8 with a reflective layer 7 that 
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reflects light back onto the scintillator. Alternatively, a 
light absorption membrane that shields the plate from direct 
external light can be provided. 

Figure 2 shows the CVD method used for xylene resin. In 
the figure, 11 is a heating chamber, 12 a cracking furnace, 13 
a deposition chamber, and 14 cooling apparatus. 

In the figures, the xylene resin material is heated in 
heating chamber 11 to between 150°C and 200°C at which point it 
is made to sublimate and evaporate. In cracking furnace 12 it 
is further heated to between 550°C and 700°C and converted into 
molecules. The vapour in the state of molecules is deposited 
by cooling it to room temperature in deposition chamber 13. 
The cooling apparatus 14 is provided to prevent molecules from 
travelling towards the vacuum pump. 

Figure 3 shows the xylene resin film generated on the 
column crystal scintillator using the method shown in Fig. 2. 
Numbers used in this diagram represent the same parts as shown 
by -those same numbers in Figure 1. 

By creating a vacuum in the spaces between the 
scintillator column crystals, or by using a non-volatile gas 
such as nitrogen to fill these spaces, a refractive index of 1 
is obtained. Because the refractive index of the Cal or Nal 
■used as the scintillator is approximately 1.7, this ensures 
that the scintillation light reaches the fibre plate after 
reflection by the inner surface of the column crystals. 
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Thus, the xylene resin coating deposited using CVD 
withstands a high vacuum and its X-ray permeability is almost 
100%. Also, because air and vapour can hardly penetrate the 
coating, deliquescence of the scintillator column crystals is 
prevented. The scintillator is also very flexible and its 
dimensions are very stable. Thus, the tips of the scintillator 
column crystals can be fixed and supported with stability. 

Instead of forming a coating by direct deposition of a 
xylene resin, the same effect can be achieved by peeling off 
and lapping onto a scintillation plate a xylene resin film that 
has been grown on something flat, such as a glass plate. The 
periphery of the film can be fixed using an adhesive to make a 
very flexible resin film. 

Also, instead of using a xylene resin, a film can be 
formed by deposition of aluminium, for example. However, if 
this method is used, consideration needs to be given to the 
ease with which air (moisture) can enter the scintillator as, 
compared to when a xylene resin is used, it more difficult to 
completely seal the gaps between the column crystals. 
(Effect of the Invention) 

The present invention as described above can completely 
shield a scintillator from air by covering and fixing a group 
of column crystal scintillators with a film. Any drop in light 
emission efficiency caused by deliquescence can be prevented. 
Also, all scintillator column crystals can be fixed and 
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supported without placing stress on the fibre plate. As a 
result, mechanical strength is improved, as is the ease with 
which the scintillator can be handled. 

4. Brief Explanation of the Drawings 
Figure 1 shows an embodiment of a high-resolution 
scintillation fibre plate according to the present invention; 
Figure 2 shows a CVD method used for xylene resin; Figure 3 
shows a xylene resin film generated on a column crystal 
scintillator; Figure 4 is a cross-section of a scintillation 
fibre plate used for high resolutions; Figure 5 shows an 
example in which a scintillation fibre plate is being used; and 
Figure 6 shows the changes in light emission frequency when a 
scintillator is stored in either a non-volatile gas or in air. 
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Figure 5 
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Figure 6 

upper Japanese part : (Stored in nitrogen) 
lower Japanese part: (Stored in air) 



12 



